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This audit aimed to observe the management of acute asthma by primary and secondary care within a Health
District.
Asthma attacks occurring during the first 6 weeks of 1996 to patients between the ages of 3 and 74 years in
Canterbury and Thanet District were notified by general practitioners, out-of-hours co-operatives and hospitals.
Data were obtained retrospectively from the patient records.
A total of 378 episodes was registered: 342 (90%) to primary care. Of these 234 (76% of patients aged 6 years or
over) had a peak flow recorded; 114 (30%) were given emergency bronchodilation: oxygen was not used in primary
care; 204 (54%) were given systemic steroids; and 43 (11%) were referred for hospital care of whom 36 were admitted.
Of the attacks, 212 (69% of the patients aged 6 years or over) could be classified by percentage predicted peak flow
and management compared to the Guidelines published by the British Thoracic Society. Twenty-eight patients
presented with ‘life-threatening’ asthma: 20 (71%) were given emergency bronchodilation; oxygen was used in only
two; 24 (86%) were given systemic steroids; and six (21%) were referred for admission.
In their confidential enquiry into the asthma deaths the British Thoracic Society identified a failure to appreciate
the severity of the attack, resulting in inadequate emergency treatment and delay in referring to hospital. These data
suggest that, 15 years later, these problems may still exist.
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In 1982 the British Thoracic Association published a con-
fidential enquiry into the death from asthma of 90 adults in
two regions of England (1). Although many preventable
factors were identified by this report, the key messages were
the lack of adequate assessment and failure to appreciate
the severity of the attack, resulting in inadequate emergency
treatment and delay in referring to hospital. Similar issues
have been highlighted by more recent enquiries (2–4). The
British Thoracic Society (BTS), in their Guidelines (5,6) on
the management of acute asthma, emphasize the impor-
tance of objective assessment and prompt emergency
action.
National studies in the U.K. (7,8) suggest that about 95%
of acute asthma cases present to primary care and only 11%
involve an admission. The first study carried out in 1991–
1992 identified under-use of emergency treatment. One year
later the follow-up study suggested that the use of systemic0954-6111/99/060397+05 $12.00/0steroids had improved but that emergency bronchodilation
was still low. These findings are of particular concern as the
practices involved were recruited either from the General
Practitioners in Asthma Group (GPIAG) or as self-selected
responders to an invitation, representing practices with a
particular interest in asthma and whose management may
be better than average.
Our audit aimed to observe the unselected management
of acute asthma across a district. By recruiting as many GPs
as possible and involving both the out-of-hours
co-operatives and district general hospitals (DGH), it was
hoped to avoid bias and provide information about the
standards of care provided by ‘typical’ practices and hospi-
tal departments. Performance was measured against the
standards set by the BTS Guidelines published at that
time (5).MethodsReceived 16 November 1998 and accepted in revised form 17
February 1999.
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Each of the 176 GP principals in the mixed urban/rural
health district of Canterbury and Thanet were sent a
personal invitation, of whom 145 (82%) agreed to? 1999 W. B. SAUNDERS COMPANY LTD
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and emergency (A&E), medical and paediatric departments
of both DGHs and Kent Ambulance NHS Trust partici-
pated. Thirty (77%) of the 39 participating practices were
represented at a pre-audit meeting at which the organiz-
ation of the trial was explained. Procedures were explained
to the remaining nine practices by asthma nurse facilitators.
Although the facilitators were available throughout the
study to advise practices with organizational problems,
their help was not requested.DEFINITIONS
Asthma was defined as airflow obstruction judged clini-
cally, or on peak flow or spirometry, to be significantly
reversible either spontaneously or in response to treatment.
It was particularly emphasized that patients with COPD
should not be included.
An acute asthma attack was defined as an acute deterio-
ration for which the patient sought medical advice. This
definition, therefore, included many patients with mild
exacerbations, the significant feature being the patient’s
decision that his asthma had deteriorated suYciently to
require professional help.
GPs were asked to register patients who, in their opinion,
fulfilled the study definitions. Asthmatics attending A&E
or admitted to the wards were identified by the audit
co-ordinator who searched the DGH database. The
Ambulance Trust provided information about the patients
who had required their services. Copies of the clinical notes
for all patients attending a co-operative with a diagnosis of
asthma or wheeze were scrutinized and a decision on their
eligibility taken by one of the authors (H.J.P.).ELIGIBILITY CRITERIA
The asthmatic had to be 3–74 years of age, registered with
a GP in Canterbury or Thanet and must have presented
with the attack during the first 6 weeks of 1996.PROCEDURE
Acute episodes identified by clinicians or by searching
hospital and co-operative records were reported to the audit
co-ordinator who assigned an identity code to the episode
and sent data collection sheets to GP practices, hospital
departments and the ambulance service for completion by
the trained personnel. The information was thus collected
retrospectively from clinical records. Patients were sent a
questionnaire 1 week after the attack was registered, or
shortly after discharge.ResultsPARTICIPANTS
Thirty-nine (71%) of the 55 practices in Canterbury and
Thanet agreed to participate. Because single-handedpractices were less likely to take part, this represents 82% of
the 176 GP principals. Thirty-seven (95%) of the participat-
ing practices indicated that they were involved in the
chronic disease management (CDM) programme; 34 (87%)
ran asthma clinics; and 32 (82%) had a nurse who had
undertaken formal asthma training.PATIENTS
A total of 378 acute asthma episodes was registered. Two
patients presented twice within the 6-week study period and
each attack is included. There were no deaths from asthma.
Of the episodes, 146 (39%) were in children (aged 15 years
and under), of whom 94 (64%) were male. Eighty-four
(36%) of adults were male.PREVIOUS HISTORY
A total of 345 patients was registered with participating
practices. Of these, 325 (94%) were known to be asthmatic
prior to the acute episode and 202 (62%) had had at least
one attack in the previous year.PRESENTATION
Of the presentations, 342 (90%) were to primary care: 266
(71%) to their own GP and 76 to a co-operative. A total of
77 (23%) were visited at home; 249 (94%) GP consultations
took place in the surgery; and 10 (13%) co-operative
contacts were at base. Six patients were oVered telephone
advice; 36 (10%) self-referred to hospital; 33 were seen in
A&E and three children were seen on a paediatric ward.ASSESSMENT
A peak flow was recorded in 234 episodes. This is 76% of
the 308 attacks occurring in patients aged 6 years and over.
Details of peak flow assessment analysed by place of initial
management are given in Table 1.EMERGENCY TREATMENT
Emergency bronchodilation was given to 114 (30%)
patients. This was 29% of children and 31% of adults. The
majority of patients were given nebulized bronchodilators,
but four were given â-agonist via a metered dose inhaler
(MDI) and spacer while two of the patients attending A&E
were given i.v. aminophylline.
Of these 114 patients, 104 were given emergency bron-
chodilation by the first professional they consulted and a
further five were treated at a subsequent consultation. An
additional five were first treated on admission to hospital.
Of the 309 patients who replied to the questionnaire, 238
(77%) had used relief medication and 28 (9%) had used their
own nebulizer.
Overall, 204 (54%) patients received systemic steroids:
189 patients at their first presentation; five at a subsequent
consultation and 10 did not receive steroids until they were
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of the 309 patients who replied to the questionnaire had
started their own steroids. Children were less likely to be
given systemic steroids (45% compared with 62% of adults).
The modal dose of steroids given to children was 20 mg;
adults were given either 30 or 40 mg of prednisolone. The
modal duration was 5 days for children and 5 or 7 days for
adults.
Details of emergency treatment analysed by place of
initial management are given in Table 2.ADMISSIONS
Forty-three (11%) of the patients were referred to hospital.
Seven (four children and three adults) of these patients were
sent home after a period of observation. Nineteen (8%)
adults and 17 (12%) children were admitted.MANAGEMENT BY SEVERITY
Age and gender were known and height was requested in
the patient questionnaire or obtained from GP records.
This enabled predicted peak flow to be calculated for 212
(91%) of the patients who had a peak flow recorded at
presentation. These attacks can therefore be categorizedaccording to the BTS classification of severity (5).
Table 3 relates emergency treatment to severity using this
classification.DRUG TREATMENT BEFORE AND AFTER THE
ACUTE EPISODE
Data about management prior to the attack and changes
instituted after the episode were available from general
practice records for 344 of the episodes in the study. Before
the acute episode, 240 (70%) patients were on inhaled
steroids and 16 were using cromoglycate. Six weeks after
the attack the number on inhaled steroids had increased to
288 (84%) and only six were still using cromoglycate.Table 1. Peak flow assessment according to type and place of initial management
Patients aged
6 years or older
(n)
Peak flow
recorded
n (%)
Patients aged
6 years or older
given bronchodilation*
(n)
Peak flow recorded
before and after
bronchodilation
n (%)
All 308 234 (76%) 92 39 (42%)
First contact
GP 221 184 (83%) 43 22 (51%)
Co-operatives 57 25 (44%) 23 4 (17%)
A&E 29 25 (86%) 25 13 (52%)
Ward 1 0 1 0
Place first seen
Seen in surgery 215 180 (84%) 37 21 (57%)
Visited at home 59 27 (46%) 29 7 (24%)
Telephone advice 4 2
*Includes the four patients nebulized at a second consultation.Table 2. Initial emergency treatment
GP Coop A&E Paed ward Ambulance
Admitted
IP paed IP adult
Patients (n) 266 76 33 3 12 17 19
Bronchodilation, n (%) 52 (20%) 21 (28%) 28 (85%) 3 8 15 (88%) 18 (95%)
Oxygen, n (%) 0 0 27 (82%) 1 11 3 (18%) 12 (63%)
Systemic steroids, n (%) 139 (52%) 36 (47%) 14 (42%) 1 — 10 (59%) 18 (95%)
Referred for admission, n (%) 23 (9%) 5 (7%) 13 (39%) 2 —Discussion
Canterbury and Thanet District is a typical mixed urban/
rural area. In 1993–1994, Canterbury and Thanet had
292 447 registered patients and GP annual reports sug-
gested that 6% of those patients were known to be asth-
matic. The district includes eight towns with five (8%)
wards classified as having deprived status. It is served by
176 GP principals working in 55 practices. The two
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PF>75%
Normal
PF 50–75%
Uncontrolled
PF 33–49%
Severe
PF <33%
Life-threatening
Patients (n) 51 84 49 28
Bronchodilation, n (%) 0 10 (12%) 14 (29%) 20 (71%)
Oxygen (n) 0 0 2 2
Systemic steroids, n (%) 12 (24%) 43 (51%) 44 (90%) 22 (79%)
+1 on admission +2 on admission
+1 refused
Referred for admission, n (%) 0 2 5 (10%) 6 (21%)
*Data apply to the 212 patients for whom both a predicted and a presenting peak flow were known.
PF, peak flow.Table 4. Characteristics of the eight patients in the life-threatening group who were not given
emergency bronchodilation
M:F 5:3
Three were in their 60s; one in their 50s; three in their 30s; one was 24 years old
Six were seen by their own GP; two presented to a co-operative
Five were seen at the surgery/base; two were visited at home; one was advised by phone
One was seen again during the acute episode and none were admitted
Four knew their best peak flows; the % best put all four into the severe categoryco-operatives provide 90% of out-of-hours cover. Admis-
sions are to the two DGHs. Eighty-two per cent of GP
principals from the Canterbury & Thanet District agreed to
participate. There is some evidence that the 31 non-
participating GPs were a distinct group; eight (26%) were
single-handed compared with 6% of participating practices.
Many of these doctors, however, were involved in the
emergency care provided by the co-operatives. Given the
voluntary nature of this study, the data are probably as
representative as is possible.
The National Asthma Attack Audit carried out in 1991–
1992 by the GPIAG (7) highlighted discrepancies between
the care delivered and the BTS Guidelines. The authors
suggested that their survey could act as a baseline against
which change could be measured. Despite some diVerences
in protocols, our audit, carried out 5 years later, can
usefully be compared with the national study to consider
whether the management of acute asthma has progressed.
Although most of the patients presented to primary care,
10% self-referred to hospital. This is twice the self-referral
rate found by the national survey and it occurred predomi-
nantly in one geographical area. It is not possible to know
whether this represents social diVerences or reflects the style
of general practice in that area.
The BTS Guidelines are clear that a peak flow is a
fundamental part of the assessment of acute asthma. A
peak flow was recorded in 76% of the patients aged 6 years
and over. The most striking observation was that a peak
flow was recorded in 84% of patients seen in the surgery but
in only 46% of patients seen at home and was even less
likely to be used to evaluate the eVectiveness of broncho-
dilation. Evans, in a survey of GPs in 1994 (9), found thatonly 54% of doctors reported carrying a peak flow meter. It
seems likely that this failure to record peak flows is due to
not having a meter immediately available. With 5% of all
calls to one of the local co-operatives being for asthma/
wheeze, a peak flow meter should be regarded as standard
in all GPs’ bags.
The overall management in this study was very similar to
that found 5 years ago in the national study. Emergency
bronchodilation was given to 30% of patients and systemic
steroids to 54%, compared to 32% and 56% in the national
survey. The rate of referral to hospital (11%) was identical.
Whether this represents appropriate management depends
on the severity of attacks. The national audit used subjec-
tive assessment of breathlessness to classify attacks and
concluded that there was under-treatment of severe asthma.
The subjective method has the disadvantage that it pre-
sumes an accurate clinical assessment. Expressing the pre-
senting peak flow as a percentage of the predicted (or best)
peak flow is used by the BTS to classify the severity of an
attack. This study uses percentage predicted because such
data were available for more patients. It is recognized,
however, that this may overestimate the severity of the
attack in patients with residual fixed airways obstruction.
Using percentage predicted, it is possible to compare
treatment with the management suggested by the BTS.
Only 71% of the 28 patients with life-threatening attacks
and 29% of patients with severe asthma were given emer-
gency bronchodilation. The characteristics of the eight
patients in the life-threatening category not given bron-
chodilation are listed in Table 4. It is hard to see any
justification for omitting emergency bronchodilation in
these patients. Possible explanations include lack of
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working for co-operatives, but Evans’s survey of GPs (9)
suggested that one-third carried neither a nebulizer nor a
spacer for use with a metered dose inhaler.
Oxygen was similarly under-used. In hospital this may
reflect under recording as oxygen therapy does not have to
be prescribed. In many general practices oxygen may not be
available. It was available, though not used, by GPs work-
ing for co-operatives. The failure to use oxygen for any
reason during this 6-week study was confirmed by one of
the co-operatives whose drivers made an independent
record of oxygen use. GPs are rarely trained in the practical
use of oxygen cylinders and unfamiliarity with the
equipment may explain a reluctance to use oxygen in an
emergency.
The use of systemic steroids was much more encouraging.
Eighty-eight per cent of the patients in the severe and
life-threatening categories were given systemic steroids
(though two patients had to wait until they reached hospi-
tal) and in adequate dosage, though the duration of the
course given to adults was rather short at 5 or 7 days. This
prescribing reflects the intentions of GPs in the Bath Health
District who were asked how they would manage two case
studies (10). It is interesting that in the follow-up study to
the national survey (8) the most obvious area of improve-
ment was an increase in the use of steroids, and our study
confirms this trend.
The BTS is adamant that patients with life-threatening
asthma should be admitted. In this survey only 21% of
patients in this category were referred for admission.
Details of the 22 patients not admitted are given in Table 5.
The decision to admit is clearly not taken on the basis of
one peak-flow reading and comparison with the patient’s
best reading suggests that at least three of the patients had
less severe attacks than indicated by comparison with
predicted. However, it is hard to escape the conclusion that,
as judged by the BTS Guidelines, there is a reluctance to
admit.
In their confidential enquiry into the asthma deaths, the
BTS highlighted a lack of adequate assessment and thus
failure to appreciate the severity of the attack, resulting
in inadequate emergency treatment and delay in referring
to hospital. These data suggest that 15 years later these
problems still exist. The stepwise approach to the manage-
ment of chronic asthma has been very well publicized. It isperhaps time that priority was given to the categories for
the management of acute asthma.Acknowledgements
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Healthcare provided hospitality at the training meetings.Table 5. Characteristics of the 22 patients in the life-threatening group who were not referred
20 were adults; two were children
14 were seen by their GP; six by a co-operative; two self-referred to A&E11 had best peak flows for
comparison; using % best; two were still in the life-threatening category; six were severe and three
were in the uncontrolled group
14 were given emergency bronchodilation. After nebulization:
three still had peak flows <33%
five had peak flows between 33 and 50%
three increased their peak flows to >50%
three patients did not have a post-nebulization peak flow
Only two were seen again during the acute episodeReferences
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